ARMATURE SHAFT RETAINER 


BACKGROUND OF THE INVENTION 

The present invention relates to power tool motors and, more 
particularly, to a retainer which maintains the armature shaft positioned within 
the stator assembly of the motor. 

In manufacturing electric motors, it is important to have proper 
alignment between the armature, which includes the rotor and commutator, 
with the brushes and stator assembly. Proper alignment prohibits axial 
movement or end play which may occur in the motor when the armature shaft 
is positioned within the motor. Excessive axial shifting is known to cause 
noise, vibration, and excessive wear during operation. Thus, it is desirable to 
limit axial movement of the armature shaft in the motor. 

In the past, the armature shaft has included a groove with slip rings, 
such as C-rings, as well as washers to maintain the axial integrity of the shaft. 
However, these types of connections have enables more axial play than is 
desired in the shaft. Thus, it would be desirable to maintain the axial integrity 
of the armature shaft within the motor. Also, it would be desirable to provide 
a registration point so that the commutator and rotor could be positioned along 
the shaft. 

Accordingly, it is an object of the present invention to provide a retainer 
for an armature shaft which maintains the axial integrity of the shaft within the 
stator assembly of the motor. Also, the present invention provides the art with 
a retainer which is maintained within a bearing. The retainer and bearing are 
flush with the end of the armature shaft to provide registration for the armature 
shaft components. The present invention also provides the art with an 


inexpensive and efficient device to maintain the armature shaft within the stator 
assembly. 

In accordance with a first aspect of the invention, an armature shaft 
comprises a shaft which has two ends. A commutator is positioned on the 
shaft. At least one bearing is on the shaft and is adjacent one of the ends of 
the shaft. The bearing has a central bore sized to balance the shaft during 
rotation. The central bore also has an enlarged diameter portion. A retainer 
is positioned on the shaft to retain the bearing on the shaft. The retainer is 
positioned within the enlarged bore portion of the bearing. A bearing housing 
surrounds the bearing and is adapted to fix with an end plate of the motor. 
The bearing housing has a receiving bore to receive the bearing. The bearing 
housing has a stepped configuration. The bearing likewise has an outer 
configuration which is stepped to fit within the housing. The bearing and 
retaining member are flush with the end of the shaft. Also, the enlarged bore 
portion defines an abutting shoulder which abuts against an end of the 
retainer. 

In accordance with a second embodiment of the invention, an electric 
motor comprises a stator assembly with an armature rotatable within the stator 
assembly. A commutator is rotatable with the armature and is connected to 
the armature via a shaft. Brushes are associated with the commutator and the 
brushes are held on an end plate of the motor. At least one bearing is on the 
shaft and is adjacent one of the ends of the shaft. The bearing has a central 
bore sized to balance the shaft during rotation. The central bore also has an 
enlarged diameter portion. A retainer is positioned on the shaft to retain the 
bearing on the shaft. The retainer is positioned within the enlarged bore 


portion of the bearing. A bearing housing surrounds the bearing and is fixed 
to the end plate of the motor. The bearing housing has a receiving bore to 
receive the bearing. The bearing housing has a stepped configuration. The 
bearing likewise has an outer configuration which is stepped to fit within the 
bearing housing. The bearing and retaining member are flush with the end of 
the shaft. Also, the enlarged bore portion defines an abutting shoulder which 
shoulder abuts against the retainer. A second bearing is at the other end of 
the shaft. 

In accordance with a third embodiment of the present invention, a power 
tool comprises a housing. A motor is positioned within the housing. The 
motor includes a stator assembly with an armature rotatable within the stator 
assembly. A commutator is rotatable with the armature and is connected to 
the armature via a shaft. Brushes are associated with the commutator and the 
brushes are held on an end plate of the motor. At least one bearing is on the 
shaft and is adjacent one of the ends of the shaft. The bearing has a central 
bore sized to balance the shaft during rotation. The central bore also has an 
enlarged diameter portion. A retainer is positioned on the shaft to retain the 
bearing on the shaft. The retainer is positioned within the enlarged bore 
portion of the bearing. A bearing housing surrounds the bearing and is fixed 
to the end plate of the motor. The bearing housing has a receiving bore to 
receive the bearing. The bearing housing has a stepped configuration. The 
bearing, likewise, has an outer configuration which is stepped to fit within the 
bearing housing. The bearing and retaining member are flush with the end of 
the shaft. Also, the enlarged bore portion defines an abutting shoulder which 
shoulder abuts against the retainer. Also, a power source is electrically 


coupled with the motor. An activation member is electrically coupled with the 
motor and the power source to energize and de-energize the motor. An output 
is coupled with the motor to drive a tool. 

Additional objects and advantages of the invention will become apparent 
5 from the detailed description of the preferred embodiment, and the appended 
claims and accompanying drawings, or may be learned by practice of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
jj Figure 1 illustrates a plan view partially in section of a power tool in 

di 10 accordance with the present invention. 

% Figure 2 is a cross-section view of the motor assembly within the Circle 

Ijl 2 . 

= p Figure 3 is an enlarged cross-section view of Figure 1. 

& 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
15 Turning to Figure 1, a power tool in accordance with the present 

invention is illustrated and designated with the reference numeral 10. The 
power tool is illustrated as a drill; however, any type of power tool such as a 
screwdriver, sander, rotary tool, clippers, saw or the like which utilize an 
electrical motor may use the motor of the present invention. The power tool 
20 10 includes a housing 12 which surrounds a motor 14. An activation member 
16 is coupled with the motor 14 as well as with a power source 18. The power 
source 18 may be a battery (DC current) or the power tool may have a power 
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cord (AC current) as shown. The motor 14 is also coupled with an output 20 
which may include a chuck 22 and a transmission 24. 

Turning to Figures 2 and 3, the motor 14 is better illustrated. The motor 
14 includes a stator assembly 30 which includes a housing 32 and magnets 
34 and 36. An armature 40 includes a shaft 42, a rotor 44 with plates 46 and 
windings 48, as well as a commutator 50 coupled onto the shaft 42. The 
motor also includes end plates 52 and 54. End plate 52 includes a bearing 56 
which balances one end of the shaft 56 onto the shaft which is coupled with 
a power takeoff 58. 

The end cap 54 includes brushes 62 and 64 which are associated with 
the commutator 50. The end cap 54 includes a unitary bearing housing 70. 
The bearing housing 70 defines an overall cylindrical cavity 74. The cavity 
includes a stepped shoulder 76. The bearing housing 70 houses a bearing 80. 

The bearing 80 has a central bore 82 which is sized to balance the 
armature shaft 42. The central bore 82 has an enlarged diameter portion 84 
at one of its ends. A shoulder 86 is formed at the junction of the two bore 
portions. The bearing 80 has an outer surface 88 which is defined by a pair 
of concentric cylinders 90, 92. The cylinders are configured to fit within the 
bearing housing 70 and have shoulder 94 abut with shoulder 76 of the housing 
70. 

A retainer 100 is press fit onto the shaft 42. The retainer 100 is an 
annular member formed from a press metal material including desired lubricant 
properties. The retainer 100 fits within the enlarged bore portion 84 of the 
bearing 80. Thus, the retainer 100 and bearing 80 are flush with the end 102 
of the shaft 42. The retainer 100 seats on the bearing shoulder 86 to provide 


registration of the bearing 80. Also, the retainer 100 provides registration for 
the commutator 50 as well as the rotor 44. By positioning the retainer 100 
flush with the end 102 of the shaft 42 and flush with the bearing 80, the 
commutator 50 as well as the rotor 44 may be easily registered with respect 
to the shaft 42 and stator assembly 30. Thus, this eases the assembly as well 
as the placement of these parts within the motor. Also, the retainer 100 
minimizes the axial movement of the shaft 42 in the stator 30 due to the 
enhanced position of the commutator 50 and rotor 44 within the stator 
assembly 30. 

While the above detailed description describes the preferred 
embodiment of the present invention, the invention is susceptible to 
modification, variation, and alteration without deviating from the scope and fair 
meaning of the subjoined claims. 


